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(54) SEMICONDUCTOR IDENTIFICATION CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 

semiconductor identification circuit for 

discriminating individual semiconductor 
integrated circuit device or a semiconductor chip 

M | with a simple constitution under a high 




reliability. 

^SOLUTION: The semiconductor identification 
circuit comprises a first gate circuit and a 



second gate circuit, which are formed under the 
same manufacturing process with the same 
configuration mutually. The semiconductor 
identification circuit is also provided with a 
plurality of unit identification circuits, in which 



1 



the first input of the first gate circuit is connected to the first output of the same, then, 
the input and the output of the first gate circuit, which are connected commonly, are 
connected to the first input of the second gate circuit while a proper identification 
information, determined by a difference of the logical threshold values between the first 
gate circuit and the second gate circuit under an operating condition by supplying an 
operation circuit signal to the second input of the first and second gate circuits based on 
the output signal of the second gate circuit, is formed in the second input of the first and 
second gate circuits. 
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t lxb&2 ftfcfg i tm2V-hmm^^ 
ft, 

±12^ 2 ©y- h ihiss©^ i (Dxtnt. ±mm i ©y- 
m»©#3ij»Rs titz xij t mi] kjsiws ft. 

±f2fg 1 RXfm 2 ©y- h IhISS©^ 2 ©Artfctt, 
*J»fl»tf#8&*ftTft t) » ±BW l y- h HJg&tlg 2 
y— h leJS§©l#3i L # vttOStfc: loTSiSS H^fCDiffi 

mumbles 2 ©y- h i5iss©a*m<f tas^v^TjB 

JJBW2©y— hH»k:»LTI4, !fl2©y- hlHSSi: 

mm*nmc-znrc 1 ftv>Lit»©y- MaK^jgtcK 
w»«c«««ftTft* c £z&m.t?z>¥m&m.ftm 

±Ei«»©#fi[iKsus^4iHiK©a^aPfctt, ±mm 

i/ V T ;Hc iU^J £ & 3 y- h HKfttfRt* "=> ft T ft & C i: 
[W*JS4] |f*JS3lcfc^T> 

±K#y- b isiKtt, cmos «§/£©y- h msg-pa?. 
Mftvmic-ztiztzic ^s©y-Matt©p^+* 

;l/M0S F ET^*:74*filc£-e£ &©-?&£> ci^lf 

±mm$i<Dm{iLm%ms^ft£.\Bimt. ff?ijBBg£ftTft 
±Eii»©*ffiiK3ij#^*iHi»**ja-r*y- Mass 

It. 3X*oy-hHRi!p6ft!), » 1 ©AfttCcfc S& 
[000 1] 

i&m<Dj%-rztm#mi comm. ^mwrnmm 

v>mmm.*mK»£T, m^o^mmm^mmxit 
*mwTv •/(omizft s&micmm LT*»fta«se 

Wr5fe©T$»So 
[0 0 0 2] 

[&*©&*«] *KM*iaLfc»©iiaEfc 



LT, #FI¥6- 1 9 6 4 3 5^«, 10-0 
5 5 9 3 9 *§&«L WBB¥ 1 1 -2 1 4 2 7 4 ^IB, 
WW¥ 7-3 3 5 5 0 9^$B, «Pflfl¥ 7-0 5 0 2 3 
3 ^4>«ia«©«W*MMEt-5 k ©*ae*«»feo **l 
&4tf8fc:K»l©5gl*lM\ ^-rnfc, 
SU1ll«*»#iitrfc«>t:^ ttgUftHjaiSfcH-rs €>© 

*»wj© «fc ^ u:tt9j©«ifixs©5a3ta j f»sEM* < esEk l 
ft t, ^cy^* #*«[Hiiis^B©asgij^i*tc w-r 5 12 
Kii^&e. ft £i^o 

[0 0 0 3] 

it. ztiicmmommmnwt^ztiT^titf, zcom 
5o *mmmm&mwiz. ^©-<i-<i©£3ftu^ 

;l/"PHW©«9l« *R*RJ£ LTfc <ct § ft 5 
tf. *©B#©»9JflMH©5pJffl©7cT?, 

[0 0 0 4] ^W^*«lHlS§^K©SI«ffl©|5g©^9ft 
SSSHA^ 6 S W©X8Uflti8*tt« c i: j^T * S ft 6 tf , 

*©^^*t>fc6UfcSH©ja**3SEa»c-r*o ^>J^ 

iin-yh, a»HIWI, *^©««*JE91-P# 

5o fntioT, ^*-a-©^^H©ii**^^fcft 

t), ^©^mt^tCft^o 

[0005] *mmmm&mm*m&.-?%^v'r-v 

tc#^ ft § -f > ^ gijsy^ lf»J9lj*t «t «t -5 ft v 
-^>yti. -S©liBiJ1f$Si:*-ft^ftt#«o 

v-*^y«, ^#mfl^&g§©ia&i!£#3£#i: 

ftoTV>5*\ ^©Sp D pM€i:«tc, ®ftH©Sig 

^-©a©v-^>y^-ei±, -?-fticj;-pT*^nr 
UEftiWRaoi^ftSfciSUTs xsitaspk vx&micm 

leJS&gg©— «— (i^ct 3 ft U"WT?©H*r©WW1WH 

[0 0 0 6] ^mMMKKBB««ldn-«¥m^ry 
yicMLt, t^-X^ : ?©<t3ft7 p ny^Awrfigft^ 
^©rny^Ani^ftfg?fcHW©iSSU1f 

Oic3BSL»5Sitt 4 ^^©^»^*«llsI^M* s 
ya^^A«?*SLftV^t©-e$)c.fcft6. ^©^n 
y9ARr<l6ft*?©fe*k:«ffcft«ifiia*HUTL* 
v\ ^Si^ifillHiKSBOSiiiyn-fcX©^^, ffi 
«©±#*3l*iECLTLS3lljiS*»o. 

ft mcrmm.-?u^x<Dffi&{t\,tm^o zom&v 
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[0007] ->';3y-->nft-i»?n5J;5«: 

[0 0 0 8] Lrctfi-DT. C<D^m(D—D<DSmt, m 

<omm^m\z hrc*mwmm%&*m.m- z c t \c& 

feiN»i«KS!liHltt*««-r*ci:»ca&*o coJSfloit 

[0 0 0 9] 

±8B*i ©y— ng»o» i (Dxti tmti t^mm 
u ±e»2 <oy- hBKoai i oa^c±es i ©y 

1 &tf m 2 ©y- h BS&©gt 2 OAAttt, MfHHflfffi 
^^LTftflM^S©*: £tc±iElg 1 y— hB»i:» 
2 y- h BSS©f#g L # <^ffi©Mfc ioTfttS H*© 

M9J1* *s*±i5Jg 2 ©y- h mss©tii^«^^s-^^T 
0fig-r§#ffiass'jiiiK©«i!(<@^ii^^o 

[0 0 10] 

mmom&oymmi m ncit. c©»wte«*¥»#: 

KSUBK©— ^^©JfcfcWBKBtf^SfiTV-'So C 
©SteKflflTHu 2A*<D?->Ky— hBESG l~G 4# 

^ns. coy- Mais g i ©«ii{t$nfcAtb^ 

#y-h@ttG2©-#©A*4:SSKSft*o y-h@ 
SS G 2 ©tB*t±y- h BSS G 3 ©-^©A^JfC^^tl 
§o y— hB&G 3©a^j»y— HBKG 4©-#©A 

Atsuns. f it, cne>©y— FBiBSG i ~g 

4 ©ffi73©A^t(i, fMHM»«*Gtf#afc#Ui&Sn 

[ooi i] B2fc«\ b i <D¥mfom%m$&<D-mM 
m<Dmw#3iB\m®tfimt£nT^Zo y-hBs&G i«, 

BfllJKBfc: £nfc N *;l/M 0SFETQl£Q3, 
M^J^fC P^-V*;l/M0 SFETQ2tQ4fr 

e>«JiSc£*l3o ±I2MO SFETQltQ3 ©y— h# 
WiUcSfctt^tiTS 1 ©A*i:$n§ 0 ±1SM0 S F E 
T Q 2 t Q 4 ©y- h^ilfcSBR^tlT^ 2 ©A^f fc 
*ns» ±IBM0S F E TQ 3©V-XliBSS©Stte« 



ffiVSSilHiaftSh, ±IEM0S FETQ lOKWV 
tix Pf+^;VMOSFETQ2tQ4©HWMC« 
M£ft3 0 Pft^VMO S F E TQ 2 £Q4©V— X 

£«:«bbev d D^wjjD*nso ffi©y- hbssg 2 

~G 4 t,±l3ra«ftBKfc«t O^fiR^nS, 

[0012] ±isy-hBssG i~G4«. ^mamm 

BK«fi©KfKRtf«ifi©±-CW:, SKWfcMaJnfe&fc 
*o *HR©y-hBIS*S^teHli;»tti:'r*Sc«Ko 

i^t, &cFicw&#3icmm-r z> 0 y-hBssGi~G4 

f±* ^n*ifiSt5Pft*;VMOS F E TtNft* 
;UM0S F E T ttC&tLZtWMZtlT^Z-eibZSo 
*©fL£Ttt*-+*>WiWi:^* *;VfiL i:©J£W/L 

fiHcefca^-y-^x^jiasMos f e ticj:ot& 
rauwitocMo sy-hBK*«fi8^#si:a)ii*n 

f#£ 0 L**L*#&, ^f**«BSSSe©»ig/^V 
*f t Ttig& o ft t> © t ft 5 o 

[0013] nfiS0m±, A^5«^©y-hB?SG 1 
~G4©^n^nti, ^n^n^fig-rs^ 

^?©ffl5, t^^Pff^SMO S F E T©ffl5, 
MNft^UMO S F E T©fg5#:§Vfc|s|i;;|g 

So cntc«toT^©y— hBSSG 1 ~g 4 a, 

©j»^/^^^, Wto®e/S^*!P*©Sjt^^ 

[0 0 14] 0i©J;9lcio©A^i:t±l^/*^ilS?^ 
tbtltc?- hBi^G l©tli*ttEE(i, iiaL^i/^ffiWEE 

tint*, y— h bk g 2 1>\ ^.±\cn\^mmm^n. 

*»oTV^tl(f. 2 0©y— hBI^G 1 t. G 2©alL 

t) HfS©¥#^?tC^V>Tl4. fl^4:Wtt«DXV>«t# 
&?2>rzlt>. y-hBSSG 1 tG 2 0lIl$^«fiE 

[0 0 15] y— h @SS G 1 tG2W|ftlLf^IO^ 

fti«i:*o#*4if*^f 5C J:*<-et s„ cne© 
/ ^ y + ti v ^ n Wftgp^ ^ p W t ic ftft § c t 

©<i7x/^©y— hiffi/^^y^rftH-p^So 
[0 0 16] 2fscgS!gf!^c:te^T«\ ±i:LT = ^nW% 
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^Mte^V^-Ucfg^afe©*: LTftaiSftSfr&T 
fc£>o T&fr*.* 0 1 ©y— M3ISG l tG 2(0ilL 

[0 0 17] CM0Sy-Mall5*fflt^«#Ktt, m 
>v ? X^©i#o-'^7^^lcp^--v^.;l/g/MO S 

[0 0 18] 01 tCio%LfeJlttM'?& 20©y- Mel 
SSG l £G 2©l§3IL£vMI©;*:^S©¥iJ5e-f 3<, o£ 
D, y-MelSSG l©JS»«nfcAlH*y-H©«ffi 

(Hll/*mtffi3f«) *y-h[HlKG2©A^i: 
LT«*SU * ©*/J^«SB**»S©y- MHS§ G 
3, G 4 0 it*! LT CMO S l^^© 2 
St©T-fe5o LBbT, j&SBlctty- r-®SSG 3 t 
G4lt y-hlHSSG 1 t G 2©<t^lCP^-v^.;l/^M 
O S F E T©1S5, MNft^l/SMO S F E T ©f§ 

[0019] mcm,Mmm*wz>r£Vtfg&i%:z>. ±k 
y— Mhissg 1 ^lg4?:cmo sw>vs— zmmc 

m%m*.ZCt:tfT*22> 0 LfrL&tf 5 ?.. CMOS-TV 

1/; * ssgRtf^ftSr^t % j z/>\— z ms& ic a- # tt 
Rii«iw»tiTLsv\ «»*«**■*■©*&*© 1 o 

y- h @«i©flfi^©x*fc:»f^w»«# g wt 
5 c i:ic<t 0^ ±mmiffim*nz t % ©»icimhm«p 

M^G£/vfl^;l>i:LT, ±E»y-M3BG 1~G 
4 %-73©A±llc{8*&£ txfcft^tcfto fcfWfc 0$ 0 
ti-i' > A- * IhJSS JlfSH* 5 <fc 5 KmitZfitUtZ C t 
IC «fc o T±fHfiSiJfif $8*f#5 £>©"!? $>5o frfrSlBBUfll 

U #i§3iy-hlH]S8G 1~G 4©tti*«^%-'^U^ 

[0 0 2 0] H3fct4, ilB^ttKBiJEIB©*^©— 

^ G % a # 6 / vf U^;W<: t 2 * 3 i: . ±8B 

&y- htslSSG 1 ~G 4 *<S*JtWteMflKRJ» i: & 0 > y 

— mhjssg i©aj2j/-FN i *^©i&aL#^ffiKW 
jsi/fc«ffiK*ns 0 y-hiH]SSG2«, *-©i#JiLt 
vmbkj^tv-kn i©«he*jpjsu ^©tt*/- 

KN2©«ffi*8W>3„ C©^JT*{±, y-M§18SGl© 



wilsv^, y-MnKG 2<DtfcmL%^mic£*) 

k{l7bHcA#l^©T\ y-h!e]SgG 2 TWitMIIWlFtcJ: 
oT7-FN 2©ttii^±iey— FN 1 te*tLT'Jv£^ 
«J£{C$n& 0 C©/- FN 2©«JEE«, y-hlHlSSG 
3 ic<t otitis nr/- FN 3 ©<fc r> IC^-C U"OMcA 
f <?n5o fbt, y-M3lSG4teJ:t)HH:ltBS 
tlTy-FN4©J;5 K£]tt©»ilMltt V S S JCSUitf 

So 

[0 0 2 1] C©JfcjSflm4, EUS^ihWaRrflrto-fe 
*;t/M0 S F E TQ 3, Q 7> Q 1 K Q 1 5tf*7tf. 

ozi&nmnffitmffl-snzo y- mussel 

T-^F (NAND) BH5%fflVfc3pJjStt, CMOSH 
1LSI ©WWft?"Tf»*fc«>, »fl-rS»a*IK:£U 

[0 0 2 2] B3©*S«flftt*«\ ftff«Mi«4f GjV, It 
?IJ© Nf t^MO S F E T©Q3, Q7, Ql 1, Q 

1 5©y— hlCl&ffi-$nT^%>i>\ Nft^MOSF 
E T Q 1 > Q5, Q9, Q13tg^nt, 7— FN 

1 > N2. N 3liN^-V^.;l/MO S F E T©Q 3. Q 
7, Ql K Q 1 5©y— HciftttS*lTt>«fci/\, 

[0 0 2 3] h^zsi?7>* U^l/0KiBMfc*5VTMS 
^:©li, <@^(DN AND*?*OMO S F E T©fB^S 
ttffi«T?&S. ±BB©#±«»-ett#y-F0KG 1~ 
G 4©tiS^|-r*t3*.y-FN K N2, N3 0tft^l 
»«HC«RWEi:a«fc*, ^n^«^©i$ig!5t©P^ 
f^MO S F E T©N B T I J: S^14©^»^R&lh 

[0 0 2 4] MOSh7>->'X^ti, ^©L^WiTOJE 

^TTm^lC^l!)-rSili;^W«o #JCNBTI (Nega 
tiveBias Temperature Instability) h^^iX^b^M. 

P^* *;U§|M 0 S F E T T*mw\£mt>t\zm§iT* 
$>%o c<omnmt lt. gw^©^patc*5v>TPMo 
s ©y- h icQVmz4\z>mi£*m^mj£ ic? s^au 

siiL^i ^«W3£»f^wn©wpK: a x mftmmm g 

1/^;HC LT P f - 1 ^-^SM O S F ET©y-h 

iziz. nwmEE*em-t <t 3 icy- h w££:@i^ttjE 

tc-r5t©T?feS 0 ctKcJ;!?. Pft*;HMOSF 
ETI4, y-F> KWVRtfV-^tSjg (^-v^ 

©^T^«jB«BEK45LV|H|«(fti:ftt>, ±IHMO 
S F E T©lg«faft»cJ:S8iab#V'»ffl©S«i««*jqj 

[0 0 2 5] 04tCtt, £(DftWlC{&Z>&\£'y hM'Sm 
^«*@IS©-Hafi«©lHllSH*^«tlT^*. C©^ 
tt0)J». H 1 © l e «y H$g"J«^^IelK«r 4 fflil^ 
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~G 3<D®£lCfi£t,\ tii^?N4 4fr£ 4 tr*y HOIE 
[0 0 2 6] ltT V h(Dmi&H&&®K* oSOffi 

m%mm$£.®$&u c o ~u c 3 <D^nem±, S9IB0 

1 OiNift:W»JilB^fflV>&ns e #flUK9IS*f8£[sI 
KUC0fc*VT, 4&g©y-hls]g&G0 4U\ fiJIS 
5 KiSfWftHf # G0?fT?Wli?n4OT?ttft<, 

fp-rso «<DJfi(ft«gy#^»sfesHiu c i ~u c 3 a, 

±IB4SB©^-M1I8SG 1 4~G3 4[C«, huISO* 

«±ao#ffiKBU»^«*igKu c o ©tb*Ki#«\ ± 
iBy-MsiiSGo 4cDtb^ff#*w>/^-^iHiKi vo 

V0©Hi*Kf^*\ 3*taoJHflH«SU»*^BttU C 1 
©±12 4 9loy- MhI£S G 1 4 <Of- h ^Jffllffi^ i: L 

[o o 2 73 j^t. j&ttKsy&?&£iBittu c u u c 
2Rtfuc3fc(±. ^•n ; en4macoy— mikg i 

4, G 2 4RtfG 3 4©tftfjfflMc*-ft€ f *vr>/*— £0 

ssivk iv2« 1v3awe.ru ±ie-r>^-* 
eiss i v i ©m*e^tt^a©JHtt«Bij»^^iaisu 

C 2©4{&g©y-b[5]ggG 2 4©y-h*JIPflftL 

TAij^n, jiiB-r >-/^— ^ ihi^ i v 2<Dmt>mmtyi 
m(Dm&ffl8immfZ£m&v C3©4 gg©y- h inss 

G 3 4©y- hftJSPM^i: LTA*?n5o 
[0 0 2 8] #1 tT-y MRglJ#*f?g£|5J8&UC0~UC 

^X^TWfig^nfcS^lHlSScDai^M^GO, GK G 

±HM*f G 0~G 3li. 15©# 1 fr>5># 4-9"-r^;l/©cT 
£<jH£iT3o # 51M*;HfcJLhlB# l <? Jl 

[0 0 2 9] #1 *;l/TttftflFJM»te#G 0*V^ 
U"trt/fc*?K ffi©»fiMMtP«*G 1 ~G3(in^M 
±iBM#G0©/N-ru^;Htj;t)mfi[^giJ# 
*§f€£inS&UC 0«C»ff««fcft?), y-MHKG0 1 
i: G 0 2 (Oil L t ^fO^^CWfS tfcl^A^"- h 
IDEgG 0 31CJ; OiBifg^tlx 01*. HT N 3 1 <D£r>\zuV 

LT»f^-r«y-H3l5G0 4&tf-O/'C-^iaKI v 
O^LTtf 462*13 „ 

[0 0 3 0] tOti f&OtilfHHMg^G l~G3tt 
±i2©<£5tcn?l^;l/T$>3©-TN 8l3®:g<Dy-b 
08§G 1 3, G 2 3&tf G 3 3<5ftH*fifttMK 

*n^*uc*tjSL;fe»4©B<Dy--hiBi»G 



14. G2 4StfG3 4©y-h%i^T, 

*ffiK9j*Hg£si&u c ocD±iBft^N 3 1 

^tce^.e,nT. fcH;ftN4 42r>e.ti:N3 llCfcffSLfcCi 

* u^yi/©±E¥fici»j#^»^igBu c 0 (vnmm 
antics ft* 0 

[0031] # 2-^-f^fvxitmifmmm^G 1 

L^-Ol/ 1 * K> > flSO»flF#J»«^ GO, G 2 , G3tin 
"J^l/tft*. ±I2{f^G l<D^^U^;I/^«t5#{a 
HiSU»#f8£0g&U C 1 fctK y- HUB 

G 1 1 hG 1 2©maL#v>ffi<D^:/h{c*fjSL/'cM#^ 
y-MUBG 1 3 {ci n> flf9ittfN3 20*5 

SgU C ofcfei^TfiJfT 1 Sfoftpmm 
^•G 0OD^^;l/tc,j;^y— MUSSG 0 3 cDtB^fl^ 
N3 1 ©/v-Tl^l/tfCfctK y— bUlBG 0 4<Dthl3 
l^l'fc&tK -O/S— VOOffl^) 
gf^/W Mrt'tStlT^SOT, y— MUSSG 1 4 
*<y- h*BBV^T, ±IBN 3 2 0fW- MhJSSG 1 
4Rl>V>^-^lHl!iS I V 1 fcrt-LTtltfjSftSo 
[0 0 3 2] C<Dfc#, fft©»rfW<&JHi^G 2. G3« 

[HISS G 2 3&tf G 3 3<D«-ffl^fi^{4>'Nl' 1^1/ 

k>, j e-*i j enK»iSLfc»4aBoy-Ma»G2 4R 

tfG3 4©y-h%H^T, -r>/^-*[H]SSi:lgffi;&»> 
ft*?r5fc©fc*n<&. COS*, ±ffi*fiHSiJ#^f8 
£@S&U C 1 <D±IE{i*§N 3 2£*ffSLfiM';"S— 
82 I V 1 ©tHftfl^On^l^/Ri. *nfilB<D#y- 

So 

[003 3] #3-9-^ ^;p-e«i&f^©l®«# G 2 «V W 
U^l/t^t), ffiOi6f^«W»fl|45GO. GK G3liD 
^b^/l/t^So ±I3il^G 2<D^^^;HC«tO*{iE 

HB8U»#»*iatt u c 2 &®ttvm t o , y- h mss 

G 2 1 i:G 2 2©liSU#i/>ffi<D^:/Nc*HSLfcM^ 
y-h@BG2 3fci»)«i?n, ^J^-tfN 3 3©«fc? 

|g^[Hl£SU C l Kfc^Tfs^T l co/N^b^;l/i:, gjfF 
{W»fi#G0» G 1 cDa^b^tc^^y-MeisSG 0 
3<DW^lfi^N3 1WG 1 3(D&t)m^N3 2©/n^ 
U^HCfcDx y-MUISG 1 4 cOtB^I^n ^ 
;l/fc*t), -O/^-^lsIBSl V 1 (Dtiijjm^tf'^ W 
;HC^tlTV^C>T*, y-MUBG 2 4*^y-h^V^ 
T> ±SBN 3 3<Dm^tfY- hlUSSG 2 4SOV>^- 
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[0034] mvmftmmm^G 3&±m<o 

HI. ±tB*filSiSiJ#^^!H]gSU C 2©±fB<l*§N 3 3 

>uz, ztivmo&f- bms&Rzf-o^-zms&tfm 

<fcoTJH:&lc{E*£>ftT, BiJjN 4 4^6>«N3 3 ^^*i• 
s&siHi^tft±i*>£nSo 

CO 0 3 5] # 4^^^;H'tti«W^G 3 AVW 

/l/fc&So ±iBffi#G 3 ©/ W U^Mc J: 0iMif$SiJ# 
*§$!£Ih1&S U C 3 *NftflM8B t * t» > ?— h HISS G 3 1 
fcG3 2 OWlb*U^fi©^/jNk:»*SLfe«^y- h 
@^G 3 3lC<fct)tii|®^n, 0IJ^.(fN3 4CDJ:3tcn^ 

ssu c 2 tc^w^rffl^T i <d>\j is^frt, mftmmm 

§G0, GK G 2(DU*7\s^MZ&2>>f— hlelSgG 0 
3©W;bfg*§N3 K G 1 30a^j{l^N3 2RZ>*G 2 
3 0a^fi^N 3 3CD/WU^;MCJ:«3, -^-hlelSSG 

lelSSG 3 4 h Sr&fH^T. ±12 N 3 4 Olf^^ > 

/S-*H]Sg I V 3 *ftLTBit>Z-&2>o 
[0 0 3 6] # 5^-r^;W-^tcraCSlft*iJffl)fi^G0 

±E4 e >y H»(O»BiJ»^*U^X*S9F<0EttlaI 
SSlc^if LTfeWf, #5UW4±{I*fG0~G3£n 

[0 0 3 7] #@tt©MB*?yfflBWK»i£-r*J:$* 
[0 0 3 8] 0 5©# l l frp># l 4-9--T^;Wc(i, [Hi 

ic$ns 0 i 2tt, ftttKBtT, m^T^ 

SSt-OM-^IDSSGO 4, IV0, G14, IVK 
G 2 4\ I V 2JkXfG 3 4 „ I V 3 ©ttffitf S^T So 
•tff 1 3fi, fTOl H» hl«giJS^?S1±[HlSSU 



C0~UC 3*gte{W*o cntCfctK W8B#1~# 
4 *;KD«fc ? fcilffclSmcit^T 4 «©i£tt^t** 
ftOtttCtm*, fit, •9--f^;l/# 1 4(4, S 
tff*«tt«£B3*o ±K# 1 i~# l 3©lM*;l/*« * 

s» 

[0 0 3 9] ±EIMflWWS^ G 0 ~ G 3 fcflMT 5 B 

- rom-siz. t4, ±ib 4 -D<om^mmm^wMt s tc 

±1 B 4 a t) IbfHHflMPt G0~G3«t5 o 

G 0~G S^n^l^OWcLfc'K &Sv^4M— ^fyo 

fci6lc£{i*f G 0~G S^/N^U^/Wc-tS/cWcte, 

IBil^«lft£0fc46OG 0~G 3 £5§£S-1±S c 

So hl^X^tDg-kf-y hR 0~R3tcn^lx^;l/ 

«DT\ T>(D/cA6tc^;{i^-G 0~G3^WUK;l/ 
fct5fei6lC, SIC 1 tr«y h©»J»«*§*iIiqLTy- 
M3K*W»LT«»ffW»M^G 0~G 3^3*$iJWt 

[0 0 4 0] 06£tt, C<D^{C^§^lf>y h«S 

^inssuc o~uc 3t>\ 4m<D-ryb'7—b®mz 
fit^gu#^f§^iHi^u co~uc3 <D^n^fnt*5v^ 

T> ^3lSSOy-h[ilKG0 3~G3 3i:to^gi5lC^ 
ItStlfc-f^/^— ^EISSI V0—I V3i:A^fflS^n 

[0 0 4 1] 06©HS6ffl©<fc3fcHCy-h08& ; &M 

yiJ^-^rSclt^gT-SSo -T f#i.^#@SS^ 

^^/^-v^Otljt^-rscttc^So ' 
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[0 0 4 2] v7*&m+ZC fc=£iffc<fcoT 

«iiKjttT-*74<4«. y- \-mm<omz 

«ffl5tf tt«Wli*lTi/-> S C t K <t -a TJt««*S < & 

v. 

[0 0 4 3] V^t»i*«fi[ffiS/7 hVX^&flTjtt. 

s * □ > u^Mcmsiit? z±.T*<Dm$i*t?m t m 
ckm. anift4«?w7*n4, 

[0 0 4 4] ±©±3fc«j£T©*WLk<Dffi3ti:J:t> 

tiTV*Cfc*^6, tti6»11B*5iJKJR-r*MOS h 
Rt;^ 2 ««WfcK"r -5 MO S h7 

[0 0 4 5] c©«fc9fc:, 3fc?4>8IMft&:W7 r 9hE 

«*Rrft64:-r * mea 6 ©ns^© * 5 &«gij#*58£ 

*\ *FL</jM£<i8:SJ:5fc%*S4'U jnS*E©J:5&5 
[0 0 4 6] H60i«tioT»6n5M0-S h7> 



©±e«sp«\ u^r*h«(cjjB£fl^j©rt»4:» 

[0 0 4 7] C©«©*T5HIW*KjeL*^iMHC 

*t*ct*<Wt), i:fc¥##S1£^©ilffi©*eii§®§£: 
OlHI"tffefc6*n*«:*©J:5!a:llHF*Mt»ciS»*#it 
frte&^;*j©;&nfe!>73#, ^*JSWPi:*nJWno»» 

[0 0 4 8] 07lCl±, £<D¥micm^t>tl% 1 ^ >y h 

MIH0 6 © J: 3 if -y h WN»99i£iaHIA« 6 Rflfef 
«9J«*8©-ai5*«k:-3£*fiifr*rc*J>©*j5fei& 
wLTV*. oStK 6 ©KSy#*Hg£l3B&lft 

J«-r**ffiligiJ»^»*ElJ»UC0~UC3<D3'6, ft 
Sc© 1 o#B 7 © 1 tT«y Ma5£#*t58£Eli&fc«#**. 

S(^tlT, *WMEEVDD©J:3fc/'M'L'' , Ol/XttlII 
S§©SEifc*{£ V SS©<£3£:n^ U"*;l/*$J©©y— h 

[0049] ®8tc«, c<D¥&miz&z&vv hmm 

W-rS*ffiK:iSlW5*lTV^o BUl20 4 J f'0 6lC^Lfc 

[0050] ^ct% commmvit^m<o 1 tr-y has 

SU«#«*@BS*/JmS 47d >^BL0, B L 1 l?(c^ 

^BLO, B L 1 ^£DHui5®4X{±0 6©HS£fl!'>JcD<J;3 
ICtT -y h»*4 (fy W57-P7^»tf3 2{B 
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[00 5 1] Wn^^BLO, B L 1 CDttitlffilCT 

3 - pxh l/ i^x * ic «t § atiRiaiss £ <t d a^fi^ h 

0, H 1 3l>&5i!££-&, 'h^/n 7^BL0> BL1-B 
L3 1 (Bftttf) SIRflfHO, H 
tcig&U blFI20 4, BBfTKiLft/J^ny^rtT 
0»ffilWJ»IHBftia»0^ x >31*g il fBjmtc lt-> 
U7/Wcai;ft£-eS£3l;:TSfc©T-&So colWT 
<RK, 1 7"n-y**<aM»l,fcfc'r*fc, 4#Ol 2 
8^7 h4>©4 lf>y K r 3 %*^«-T*o C 

So 

[0 0 5 2] 09tC(J. C©«lflfc:«S3Hf<y bffiffM 

^tf -y hnay#99i£i§itt«^T^neBsn«. w*tf. 

PHHlcf^libT«!wW»cw*nT^* l tr-v hM9>J« 
^HB^BKOJ: 3 tc> A* A, B, C©3 A**8ro-*- 
>Ky-Ha*OA*A*5U (COL) «RffltfflV\ 
A*7B£ff (ROW) jHRffliCfflV\ 9?)<!)A*C*i 
3L#^{I©A/>i±i&fflKffli/>So l tf <y hf3sgij#*§5§ 

f@»Ti4, mwL<r>y- v m&oxti c t mti t imm 
So JB2iae<oy-hEIBS«. *o»il*vhiicj: t> 
So SS3KBfcSM®B©y-Ml]HHd\ JUMBJBfc L 

xftfrr s t£3&&B<DY— b wimtxt} b 

y- 3fcgl© l tf <y hHM*J&l£EUB 

^©»3SB©y- hm^©A^i#i:^nso 

[0 0 5 3] 0*0, MI2@7fc^Lfc/jN^n>y 

1 if >y hM8'J*#»£@B<Z>%Rffl (0~ 
j) #±12813 fcaURSOy-MIMM&fflVT^-x-f 

^T'D'^OMt^fn'ylBSnftliStO 1 tf -y 

bmmm&tkmt&omm co-n mm^K.n&SL 
fiBSB^nso <na»cfcD, (j + i) x (i + i) t* 

So ±Bd^uy^tt, WEH6©HflllSW©J:5a*(ft 
ftSiJ#^fg£la!SSU C0-UC3 *'±IBff ^iRlfcBttHW 
fcM^rBBS^nfctOfcUffiTfeSo feJSU ffjSW 
©fc«>fc±ia 3 SSOAM?WSt45 

So 

[0054] ±.mm&w-£tirc 1 e >y htt8y#99g£ 

B»*ffj»RfiJ§ RW0~RW i h WMMm COLO 
~COL j£fg££-fc!:So ffaHR«#RW0* 
3g#J«gtC U ?iJiBtR«^ COLO-COLj fclfcfcfc 

aHR-rn^ iff i © o ~ j <omk vvb <ommm* 



1 SMftRttlc L> WaHRM^ COL0~COLj ttm 
*fcWW*U«B 2 ff S © 0 ~ j Ogft t7h ©ttSUS 

ss^aLTtti^^nSo «t, ra«icLTmi#g©fT 

$T-©&0~j ©1®»Vf-y hOKgUfWfctttfjS-e-SC 
t^T^So 

[0 0 5 5] c £lf<y hONS>J»99e£l§lK 

WfcU'fT'* hffiglCfcoT, h58S© <fc 5 fc*m&mm 
BB»«OBBf-±» Rtf«3fi±^5ti, t&a>©ckdE:v 
^nW^7>m^ Ui#14©fii t> AV. * L < /h£ < & 
S«fc-Mc%I*2fu iu2©,}:9^5^D^7'm 
jg^]fc*fJffl T f? S «fc 3 tc^i* £ tife © T*fe So ff 5>JE 
«*nfe¥tt«SiJ*^»^lslBi:«lrH3UJ*a5i:©IHI, tb 

©P^tcii, jgaitc^S-m^cA^iSK^nSo 
[0 0 5 6] 01 OKI*. ilO»HlCft«¥«MHR8yS 

&©{&©-iiag#j©g#ift0g§i2^£nT^So ® 1 

0 (A) -Ctt»aE^teJ:!)@iS*lja*3SU 010 
(B) «IeISS*?^it)lHlSS«^^LTV^So 010 
(A) tc^bfccfc^lc, il©^M@SST*{±, ^Dy^ 

HW/^-^IhISSCN 1 ~CN 4#ffll^P>nSo <>a-y 

So d©^7n«y^ K^>/^-^f|HJ^CN 1 ©itjl^tl 
fcAtb^IJb^n -y <7 H-T >/^—?|h1{^c N 2 ©A^JfcS 
i^tlSo KT, <7n>y^ K-T>/ ^-^IhISSCN 3, C 

n 4 t>na^iK*i}ft£tc&ffi£tt3 a cne.©^n<y ^ 

K-Y^^— ^IHSSC N l~CN4 0^D7»ftlt 
^a-y^fI^GtG/*^^nSo ccT\ ^a-y^7 

COKWTtt, {Ml:±^n-y^<l^G, G/tLTi/^S 

[0 0 5 7] 0 1 0 (B) IC^Lfccfc-pK:, ^07^K 

-o/^-^ihi^cn i mmn&vDDtgif&Dmm 

nHV S S©P^tifiy1J^tC^nfcN^^^;l/M0 S F 
E TQ 1 i:Q 3&tfP^-V^;l/M0 SFETQ2i:Q4 
fre.MSn5o ±IBMO S F E TQ 1 tQ 2<DV-b 

k u-r >A^n^nttatcjgJBi^nTA^s.a ; di73 

t^nSo ±IHMOS F E TQ3©y-ht(i^n-y^ 
fi^GA^^^n, M0SFETQ4 (OY— blClti7U 
7^fi§G/W?nS„ ±I2M OSFETQ3©V 
-X«@S§©StfJ«te* s «m^n, ±IBMO S F E T Q 
4©V-XlittidmjEVD DAW?n5. fife©<7a<y 
^F^y^-^@8CN l~CN4fe±Era«*l3ISU: 

[0 0 5 8] ±E*a7*K'(^-*BBCN l~C 

n 4 tutS0 1 ©^sict t mmic^mwmmmmmm 
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•3, ^A^^O^ny ^ H-O-A-^IhISSCN 1 ~C 

^Nf-t^SMos f e t <Dmt>m^icmi^m^ 

tto jfM»[§]&&i3E«<Dq# m icw -o rmm 2 n s „ 
c n 4 ii> *wfcMmm$&mw(Dmm±cDimT.^&<D^ 

* <om&' ^ v * ic <t & wm^m ic §tt & -5 t * n 

[0 0 5 9] ±e©«fc3fcA:&fcaj*tfiSI8S-e&+ifc 
^n-y^ hV>/*-$f®KCN 1 £0tb*«JEt±> fiSL 

n-y^HV>^-^lHlSSCN 1 fcCN2©MfliL#i/Hi 

J'Q^i' hV>/^-it I38C N 1 i: C N 2Cii 

*mggCN3, CN4fc«kDiM*UTMKRI*;&:l tf-y 

[006 0] C<D<fc?&^n>y^ F-Y:^— WESSON 
l~CN4%ffl^;«^t, WIB2A*0^->Fy- 

010 (B) ONft^l/MO S F 
ETQ3, Q 7, Ql K Ql 5tf*7Vimt%:i) . P 
f + ^VMOSFETQ4, Q8, Ql 2, Q 1 6 if* 

[0 0 6 1] 01 HCti, CCD^WlC^^^tr-y hPsSU 
<l<O3iafi0!H\ 0 1 0<D 1 t£-y hK8'J«^^gi8[«4 

n-y ^ F-r y^—^mssc n 3, c n 4 ti^ffl^-ti-en 

>y^> F-r>^-^[Hii^(DA^icttatc«*&-r§o 

* a >y *i%?icW}ttMmmm t Lxmn mm a o . a o 

/, A 1 . Al/, A2, A2A A3, A3 
>y* F-O^-^lUSScD^n-y ^7^{C«G, G/©» 
[0 0 6 2] SflfEig«ft-r3-yX(i2/7 F l^X* R 



[0 0 6 3] f3- ^Xttf? FUv-'X^R 1~R3(C 
•fcO, fflffilf A 1 , A1/-A3, A3/**^tCg 

l u *ti*mttfflmm 

*§G. G/(c«t !5«j^«$nfc^a-y^ F-T>/^-^ 

IH#K:««r£-eSo C<D<k 3 fcLT, ttJ^j*^ 4 tf>y F 

[0 0 6 4] 0 1 2 tcti, S5IE0 1 1 >y FltgiJS 

±!E&*n<y* F-T @!S#ii&iE0 1 0 (B) \c 
^LfcJ:-5*a:5>J^<DN^-V^.;l/MO S F E T&tfP 

ff*Mo s f e t n. rac/^ar— VOIll 
wtw 5 nfc 5 y *m&itmi&'$ % c m o s -r >/ * m 

SSfe^o<y^ F^>^— £[alE&i:|5MKtC4O©M0S F 
ETT'«)SU ^O^n-y^4S?t«^WlC®j{W« 
tc&3<fc5lcP^*;bM0 S F E TO^- Ftcli, Is] 
»<OJ5JftWffi** Nft^MO S F E T©y— hfcti 

[0 0 6 5] 0 1 3iClt. <KD5$miC{&Z&\Zy F^giJ 

s„ <i©^fis^j(i, 01 i (ommmcD^mmr^o. «• 

^•T § 2 O <D ^7 a -y ? F -C >/ * [5]S§#— *t-(C^ 

^f?) 2 0<D^ D <y ^ FV >/^-^lHlgSliftffl^-l±e, 

[0 0 6 6] 0 1 4 (C«, MIB0 1 3c0£lf >y FSfiglJS 
^»^|5I»0-**lM©Hf*WlHlBH*^*tiTV^ 0 

^t^Mo s f e TfrzukiSLstu mw*?->(Dm 
$&m?tfw.mc$L'<Tffii&T*%z£ttimz> 0 01 2 1 

©KS"J#98^EIB«:««iJWk:i|s«M*IS«±fc W7-i; 
F * % ±T*» 38* t> © t * 5 o 

[0 0 6 7] 0 1 5&tf0 1 6£{±&*. ^©fgB^tC^ 



(10) 



&ffl 2003-332452 



cmos y — h ®&mm l z ^m<Dit%zmmm mttm 

^x. mm±(o(D®-mte. (w-micwzmTixm 
[0068] 01 5 tea, &mxi£(DMmmtfm-£tiT 

(1) iiSUS^^lHlSSA^ 2 5 6 H' >y hO C M O S ?- 

(2) ^-n^^gij#^ga#ffits^L, iy^-^^if 
co* ffi^ts^i l fex- t mmwt & rctbicmm 

(3) s?»&£ i otre-To ccm «T^(cs»^n^ 

[o o 6 9] m i 6 p^so^H^^nr 
So 

(2) n^ifr saiisus^JHB^ d tb-r o 

(4) gis^js^t t mmm^<D&m&$k<DM^&'bi£ 

^*>CD£-g^*ilC-f<S 0 (2) ~(4) mo&?£tT\ 
[0 0 7 0] 01 7 0 1 6 (Dtt%tt&<D—M<DM 

wmw^znx^Zo fammmz. z 5 6tr>y hoc 
Kit. ®.mm^<Dv:v h tm*^rc{$ftx&z>e £c 

[0 0 7 1] 83i53iJ#^£[5]SgcD" 0" . " 1" tiit)^ 

->y h^e»m*^nfcisgijs^-e*i.AHi, 

n§j?St-r 5 e >y h S(<D-g{©fij^-r-fij^-e# 5 0 ccto 

^-&tf >y hft# 1 T\ tntmi* 5^6 1 7 £We>fr 

5 t S <: i: 2>n? £ 3 0 

[0 0 7 2] 01 8tC&, CCQ^tfjgfflSnS^jif* 

*«iHiss^so-iis(i^j£oiifiSc0A^^nTt/^i.o *-r 



*{*L S I C0^a-7°^%ff3o CCOBt, #Rff L S 

a, #flEL s i a^o^^^^y^^tx^fiT^n 

»*S*S(iS1i$g«, 7 0 n^5y^»ffl^<y7 p tc»^iA^ 

[0 0 7 3] 019 fcti, CcD^|B^®ffl$n5±l3v 
)\y=f- =9- -y y ^ S> a. -;VcD-^SSfiajco 7*n7^iA^n 
T^5. #{*L S I i:7*P^7Affflf77i:(i, 7*- 

* ?mw®w&*:m. l t * n <y * ic ibi»§ l- r -r - * 

[0 0 7 4] fu^^LMm^-^^X^t, 1 ocoa.zi-y 

l s i ^^m^-^mmnm^-fx^x^^nrc 
[0075] m&mm*. frfrz&mwmmtfn?^ 

coSKj^fFgbooW^^T^o -St^SiS^^m^ 
n^i:, ^a^75y^f- ^coffcou^x^x— 

tASilfPlillS^ LThuEIKSiJS# i: affile, T'n y ^ A 

mmi-v7fr<E>*&L s i tcipjttr, *8s«a3S<e*6 

[0 0 7 6] -7V7=7hMm=f-V-7\t, lOCOOL--yh 
T% 1 n." >y h^-<D«|S©*f*L S I CSLT 1 Wm<D 

7*D77itfflf >y ytfrnntz nx#micmz>--eit> 

[0 0 7 7] 02Oiai, ^ , n^5AI?ffl^>y7 p cr)— H 
fif6fiajcO^D«y^0*^Snrv^o 7*n^7A*fflf7 

■/it. ®icmm-£nrj:^t)\ mm^mmm^ m&® 

t&RXfZfu 7*7 ~ > 7*f- ^ £ v*-* W*fcH b |HIK^*> 
Xco *f-B^Wtc .J: § jBJRWfcttWfc: «fc o TSSSti 

So 
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to o 7 8] sgB-mssT'ti, mmm i 7<dpijzt>uv 

-^tfjgiRSnT, 7*-*tt»fflLlH!gSlce*.&nSo 
tl) £&o4:?tc£nSo c*ifc«}:!>-r- 
CO 0 7 9] 12 2 1 tcti, *IBf<:ft£tt8'J#*fe£lslB 

*>ns-»?)j©§miig(i) a^b(i3)o«»«H*^ 

«ftT^«. C©*&*09T«. **LS I^DRAMi 
S R AMtfm&.ZtittMmi'Z.r-I* L S I t U 7o 

mmtLT^z* jwt, 02 1 H*ffli/^T«jfixs©ai 

Co 0 8 0] (l) s I ^rn-y^r-x^icj: 

DtStTfSo DRAMAS RAMW^I^t'J-fe;^ 

L S I rt©KgiJ##**Xh=i>e 

(2) S I *?3.'^l£?<<i/Z/?t%<, 

(3) *f*:LS IO», v^fyr€^a-;Hfitfi 
H8t5. *IT'li, *ftLS Ilil OTJ&S«f 
&SCi:&&5o 

CO 0 8 1] (4) SBUtS^^X^{Cctt)*^L S I 

hnytfa-^a, IRSiJft^^ L S I *BKU 
L S I IC^^If^^T.^lCjI-ro xmft 

^1f^fcn?^o MmM&TXtli, *ftL S I U^X* 

Co o 8 2] msmmTxziz. s i 
ovarii, *©*&w«**xh3>ea-*u:*sati- 
Miff— $ ^- x ic tsiffl-r § o 

CO 0 8 3] (5) yn^Affflf'y^C *#LS I 



l o offlcQ^ftL s I 

i?JB^ffit4. sfcXhnvtfu-^fre, i ooffl©#tf:L 

fcflfWfcfcfcfc:, 1 0 0«^:7ny-7AIM3 i f-v7fc:£ 
THt l 0 0##L S I #©l^X*1i$g*:/n^A 
t5. 

CO 0 8 4] CZX\ ynif^LMm^yf<oyo.—X 

wm*am?t¥m*>^T3i-z> a muz. iio*#Ls i 
^fcOo^ny^Aif-y ooo^k US© 
-7u9*7hmtt&-y7\c 10 0*<*LS lfttttt (S 

lo©7n^7Affflf-y7lil 
075"* (1 0 0 0X 1 00) Ota-X«t§„ * 
*f©U-tfffl*f£II©&62jU:* $#5 0 0 0/W*fit± 

T&S©"^ i&2 o#ti otj*^*?^ l^I©7' > ^^ 
^AWffl7^y7©«lifr#WB&-e&3o loo^yt- 

14, 20009 (3 3») T'feSo Site. f^f^hM 

m+'v-fffymmz, io©:7i-x©*;*££i sw-ys 
co 0 8 5] (6) i—*fwm^£tf-v7ttm£-rzrc 

So cct% U— VWm^BL^vftf zt$>£> 
3©T\ bu8BX*§(5) T'^a^A^nST^"/^, 

i o om&9t>&i6f?Zo zcomt&%(Dmmic&-? 

I <^JELfc*£\ £ofc*ttL S I ttEIiR* 

So 

Co 0 8 6] (7) /ny7iifflf'y7%^i/yi''t 

§ 0 ^j'y^nwvra, xs(6) tctsv^xiwi— 

<D7a??L.&-2ftrc 1 0 Oit^Wliv^?'^ 
S*U *|*:L S I tc^fS^l/-^ (a>y h) tc$i: 

46e>nSo 

(8) y^Affflf 7 y%v;l/f f y ^S/'a-;^-! 
y*—&K.jG*tZo Z<om. BuIBX@(4) t(6) T»» 

V^o L*»U <i^<D*:^L S I tyn^Affflfy/ 

(4, *fflSrX©T'(4^©»giX^(10)©rcii)tC. 
it Jf» * -v -y y t4fi= * I >fc L T v > 5 ibV ^fLfeto 



(12) 
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[0 0 8 7] (9) ^flcLftY;l/f f -y 
f$3Byttf*3ft%. -7u?7LMm*y 7K.lt* ±BM 
ttfllTtt, 1 0 0^-yr»©*8Hf«^iR«)6nT (S 

s?nt) vvs. #- f±©**l s i *rars±#* 

it. m&txftmm^t§mf£nitmim^^axtu 
€s?a-;Hc*8snfe*#L s i tniu jmjhiwr 

*£^fcU5>Z*«fR**f*L S I icmZo S 

ft, «£We&5rfrt!PMff£ftSo 

[0 0 8 8] (10) «MaWCfrt»Lfc*^a-;H4i# 
±*fc«*-V*y^fttH#^ft5o 

(11) ^teSO^^S^nJftioI^Dtt, 7*ny7Af 

(12) l?£pJ&a D D{i[!UX£ft, S?rfc«:»a*(Sfc*tfe 

(13) @iRSnfclf£Bn)6a*, mflHUtOMcfrW- 

5o *©is. **ls i&e>mmmm»m-£tu * 

«*?3ggiJtii&ft Ws. b 3 y ifa-**»6«lD a 

ut, ^wtc^ny^Apr^^tct^tcoice^ 

[0089] H2 2KI4, *mimzmwm^¥Z3i®® 
*m&i,rc*mmm®s&mwit®®n$i#- nice* 

[0 0 9 0] (1) #f*L S I *yn-^KBi-rX*ej: 
t>taW*o DRAM^SRAMOWtU-tr;^ 

5£ffi&ifi:-*gfc:, L s I rt©»giJ*#%#x have 
a-^l:*oit?io /tXhn>ea-^tt iS&ftfctil 

(2) #ttL S I ^x/N^^i/ynSo 

(3) #f*L S I iSlcmfriLTZo 

(4) 0 2 l«Ifi(4) iilBICo 

(5) 0 2 1«IS(5) tPIC. 

(6) /ny7Affflf7^^-»^5o 

y*ftfef-yr«, 02 lonafiwtraaki, *#ls 

[0 0 9 1] (7) 02 1 (DIt(7) kraUo 



(8) #{*L S I trny9i*#ffl^*yr*lilBHI*#- 
K(C9Efit-r«. EOBfc BufEX*S(4) t(6) 

w- e. ft y * ft * u-ft«: & e> * v \, l 

frU ffl^O^ffL S I t7 e n^A*ffl^->y7°^->^ 

o) **Lfc#— K#«aa<n*ft*o #—K±©*i* 

L S I *^%±3b^*IB. **LSI tT'n^Afif 
•y^raT'^-^^^T^ftSo S I Sfcti^ 

p A#ffl^-y *tf #~ bm&ic £t>Ko 7F-m& 
&mm**xb*>v*—zicmt>n, u±*im-v&z 

[0 0 9 2] (10) KBMc^fcLfctf- F«ttiffir£ft 

(11) ^«a©5Sff^BrftB#-K«, 7*Dy-7Lil 

E^-y:W#«i£ft3o 

(12) FttHiRtf'K mrcKnmmmcz 

(13) HHRSftfc»Mfll#-KK»'r*yny7AIP 
ffl^-y7°*Mte>ft^o ^HOl^X^lffSti:, HUlH]©^ 

(14) HiiRSnfesK-FttStfSlftXStBS^ft. 1MB 
XS(13)T-^fig$ftfc^n ?7Alfflf7 7* i: K 1 

FK***ft» JU»H«oxe*jtff -r 

(15) 0 2 1 ©Xg(13) t RHto 

[0093] 023 Kit. *mic&z>m%m^5££.m& 

SCO *VL(ll)©«lfi8H*«^«ftT^*o 
(1) *<*LS I%7 I n-7*KKfX^iat)^t5o 
DR AM^S R AM<D^&*f)~tz;l$lffiffim. F*9§P« 
ffiglft F 'J 5 V^/£ffi, tV U^flUKMBtfiSfc if k— 

«tc» l s irto«9J«^**xh3>kra-*tieai 

[0 0 9 4] (2) *ttL S 1 frX/vfc^-TS'^U & 

(3) *#:L S I ^tr-#- FtC(5ffl*jlT-rSo 

(4) ffi*ftT*afcif**-x x— 3?>y*ff 
7. cott, ^e-#-F±©**:/fr6ttttBU#* 

ZmfrtiiL. *Xb=t>¥*-2frt>t,tmZ<D?-V7'K 

(5) T^X^K^jiSiJ^Tdo 

(6) ^e-^-F^e^L s i %#isrf So 

(7) *^*L S I tt&ffi-rzo 

(8) «*ICT*#L S I k|s)B$lC? P n^A7 f M^X^ 
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[0 0 9 5] (9) *f*:L S I *>51iSU#*i%8! 0 ttitc 

(10) iHHHlilfcilLT;*— 13— (BliO^Xhnvtfi— 

O M<D<fc 3 T'Srffio TBBflJ LT «fc V\, 

(11) «HF#-K*-rX*te«tOaBiJ"r*. 

coo9 6] \&±<D&nmm<D^mk%m&mm<Dm 
(i) *«:lsi truif=yhmm^-yy(om^t> 

^n^7i*f fflf 7^;Si^n5*#L s I ft 
[0 0 9 7] (2) yp^AWffl^-yrtCU- IfW 

fi, «t$£IMN£j£ 4: / s<y 5"<- */ a >XMX& S „ 
[0 0 9 8] (3) S I l/->*X^li, 7-yflHl 

flSifStc&So 

[0099] (4) s i \c*vzrm®mm£<£ 

[0 10 0] (5) 7n^7AHfflf'y7<OitI^ 
f*L S I UHtWE^MtflS^LfcBt. ^u^AP^S: 
[0 10 1] (6) tvXhnytJa-^^r^tLfc 

[0 1 0 2] 0 2 4«\ *fBf£«fK&S^y71BSlJ#*f 
56*lilB«!D5pJffl0!l©flfi©«iaigA^SnTl/^S„ 

[0 10 3] X«*^6)ffiSf«nSi|M(M*:L S I Icli. ffi 

s D x»"r*fe%^-*tt, m#n o piTiDf7 Timm 
iifctoso 

[0104] 02 4 (DO) ©J:3KK*AKi*88l«A"r 



S I*pSW#ttrr o 3J[tiSfAH:, ff9*.tf-i'>'$r— *V 
^•bX-rSo x-^-Xfre., AffiLfcrz.--y Hc^ 
S I 6 It!* Hi L fcMSgUS^ t j&t&T S « f8SiJ##if? 

S*\ «rfc*X*Aift©*^«it?**e 
[o i o 5] 02 4tcfc^T. (4PH#) tf/r 

&s 0 &vm-3tti<mmmt. jI#«s*m*l*v^ 

^o^p^w^^^ea-rso £5t2#u 3^ 
©S3i^#t>iBi«ti:-rso mmm^it. mmw tmmz. 

XffiLfzLS I ©«SU»#*L S I ^5R*IUU 

5<:i: «fc ? %:m(kimm>i* s 

[0 10 6] (1) WXftOBJOjtiL^B&i-PSS. 

(2) w^*#fc£S4>Sffi©An**.fcH©^iEfT» 

£RSitT*#So 

( 3 ) jgSte«fc S^&o D p*5<fct>* ^*p D p<0Hfl5^IW±T?* 

So 

(4) 8Rii;U-KOfiBB3^T**o 
[0 1 0 7] 02 5fC«, C<0«WK:«SKg!l#TO£ 
[5]&£ffl#&Af£¥»i*:^-y 7©IIIilHRtKSrj£©-^aS 

mtdm-rso &swi, ra— «flB*r e d A^o-roy 
— Mcm&&ts£ ■? tc-r s fcoT'^So 

[0108] (1) ^r:a-^r7°;l/^y>LTa^-r 

So 

(2) ^-a-f-^^4)S?n5o 2Ie|gJWmtt, C 

O) ^-i-f-^MU jts*H**ta-r*o 

(4) ^^a-f-^(c»\ i&g&1ff$8£\ a-*;l/ 

l, sij§iip^tt<D7 r -^^-xii^e,^t#-rSo 

(5) 7*-^^-X^5lMfcLfcflWB*t.fcteK, V7 

(6) V7M PA^figpJfil*^J»f-rSo ^rt6T*n 

tfx a-ki Pistf^stR-rSo 

[0 1 0 9] 0 2 6fai, co«Wtc«s«gu»^«^ 

-h0*^^nTv^s o commmx-it. memmzn 

tt^1)\ #5£ffli4|qJ»-L S I (ASIC) <DS:ff7a- 
[0 110] i#a-&^'y-;H4, MIS0 2 5fC^Lfc^ 



(14) 
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tt7D-TOV7M P WIS* fc J: !>, XaHB 

SUSS (*yh'JXH 44it«. Sfc, Hjj*LTl> 
ttVtfs £<OV&-, RTL&ifti, VHDL^Veril 

og hd Lmvmtmmwm* t n% 0 wis 

HfRTLftEKWu «0fi««4:Pftfn**-i'5>yK« 
W 7 9 h- BHSraPB, li*«^IBiitfi& if ©'If 
S/Winsnr^So D F T y— h \y*)\><Ot* 

[0 111] fe;I'7^77UlcSS2tiTV'>«'fe/l'4)a 
$>So 

[0 112] CCX\ PtV7 

£l¥tj£<ii^ iaH-^«r«SSi:-rsv^«)5 LSIff 

[oi 13] «5S"ett»*fko«fn»cSR0, i p 
%«^-r§ika (i p^v^) ^fn^osifpi^ 

®2pfb3£Sfflf**if*^*nTV^o IPBLSIOg 
[0 114] I PfCte, A*<>n— F I PfcV7h I P 

ifen 1 7 y y f y «fe $ ftmmmzttMk l 

J:b^LT*5o L S I xlfV >&Jst 

te„ H§OttHI*fei:^0 6 8<DVHD L-^Verilog 

hdl mcommmmm*m v ^ 9 ^ naffi^-f 

^7h'JXh, R T L tea?. if O-r — 

So 

CO 1 1 5] 3fcCL S I x+TV^&ltli, BffiT^fc 
ilM^-^tltt^-v h 'J Xb^Mt^o ft 



N A N D y — f- ESS© «fc 5 fcg^W* t» OTfeSo 
" [0 1 16] fcJSL^BNctt, H£*n&ttt>. £*±© 

§0 LfrU S!3fi*F!:Mtf£WT\ 0>Rt£P L L^S R 

a m> wmmm* z im-ei$ffl&te®®itmt-r s c t 

^<Sit§o I PO+T-tP L L&ifti, IH8Sg# 
Sfca6, I P^>^«— flSWtc/N— k 1 PiiV^ff^ift 

lets, /v-fi p«, mrn^s tutv^'cr^v 

I P^>^|5t1-Lfc-b;l/WT^ HtfSgsnS 
feOTSSSo ^nfiic, /s— HI P^y^B/\-KI P# 

5C#L s I f'if-Oifelilowo-b^^^ue^R 

Lit 6 tofctttttf 

[0 117] — 73> V7 h I P(Dm-g>. I P^>^*f±> 
ftOVHD L-fVerilog H D L «<attftgSB&3K%ft 
V^fc:f i -^^ Kllfiia^^'y h U X R T Lseai> 

§fc<D-e$>o> a-hi poffiwtc-^sn^o 

[0 118] ±IBO*3tc> /n— K I Plc£ZW6&m 
I PCDj^tii-f^&cD^T'^t), Z<blc/\-V I P«r 
«^-T SiiJtcfc yn-feX^cD^ff-^M^ H^ftfi^: if© 

«m**So mux, zvnmmomsmm&SLmmz 
m±Mmffim\s\&-vmm.-£t\zrctbV7 b 1 pft^tt 

&WS»T*fc3o fiSJ^ttf, t;l/7^77'Jk:CM0St 
>Ky— FH» (^^$»§) WSEK:^»SnT^ntf, 
^7b')Xh«RTL I P &fl8tHfe*fc«t& 

# * o i WiBIMBBIMtiBaS^BB^O^m^^IiJ 
T-SiiJ: ifj& i: LT±tf e. n§ c O^Sfg^JoaSSiJ 

[0119] jfi^, Lsiti D#^^a©@wit$a 
hum. ctiz-mmmtpf-s) tt zzMfr&tsi&mm 

So cn^ii. — mcl"— !f7a— X^f»E P ROM^iif 
%f i/^t I Dft^yn^ALTV^, cOT'P^ 
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[0 12 0] LfrU T'P^^A^^i/V^^n^-y 
77*DfcO0-fcOtf 5tf&fctt«"ett» lz-f^D^ 

A^tc#^3i$nfc-ss'if a«w*tt-r c fc «t#t 

i9^tcom5.Wo -olcfcL ^UT^tf-yMtf 

7fc » £ iA £ nr i/ > 3 * £6Slg L tz c fc (c it * 5> & 
[0 12 1] fttO-Ott, M^ttJLfc1f|gcDfiffi14^Ei 

coffer-it. mmmmLrc?v r^±r^shm^t 
mto&m&&3mz > ^ * ^ rz % \z e. tc £ n ^ >y r^r 

SSS'JU ^©^y^OIELvMii^ftlOffT. ^nfcit 
i& -f 3 c £: T $> 3 £: # * £ n £ o 
[0 12 2] *CT, ^^ytcSWO^iJS^^ttAn 

[0 12 3] -73. Wffitt 1»$gH : $1*5*; 

©flHB©gffc©«ffi fc £ 6 BTfigT'fe -5 fc ^ -5 C 

fctfjgft («*.(£, «9inEJ^fc*©£ffl :«MMI« 

[0 l 2 4] t>. ±f2H ; &1f^c. RH§IS©m«i© 

«»J»^a*li«SO*Jffl**fira fc & £ t £ 0 
[0 1 2 5] 02 7tC«, CO«Wlc«*K9I»#5B^ 

3= HlMI*fc^y:/K:^l!fl©EIB©***B#©^ 
9JS**-&fc-&fcfl!« cn^gafifSSfc^-S) 
fcffiSS* * x / a±(D U— «f 7 ^ -Xlz 7u y^At 



[0126] — sg'Wf a i: mwrajs-^ti. mmmmtL 

[0127] ¥&&mm®s&&wx.i± i c*-f©i§* 
-x*«!aLH— ©eaitw#**jw»&rs<, ra— © 

[0 12 8] C©tt*WU©BSE, -fi51ff?SOg|5^^COV^ 
Tit. 3 * H»BX©*ftT?tt 

HW»S'JS^{coi/>T« 1 (HO^K^tli-rcii: 

[0 12 9] ±ggcD73 }£lC<J:oT, T'a^A'ltacDffl 

smmcmmmm^ttmz c fc an?* ^ 0 

[0 l 3 0] o*t). U-f^ny^ilcftio, 7a 

^•>i^s5©«i8j&, waitis^-^^-xtcgs-r 

5. Jg^$nfc7i/N±<D^-y7tcm-r-5gai«$fi^ 

*f7a— X'NS#iitrfcv3 feO-efe-So 
[0 13 1] 02 8tc«. C©»Wfc:«3K8U#<W8£ 

iaiss^^« Lfc¥*f*^ -y 7*m^tc*mwmmm&,$k 

goffi^jlTXS (^fe^SM ©-*i5fifi«J©^n 
[0 13 2] (1) 7n-7&lETtt, ^SiJ#^56^IhI 

(2) B»B9fcHteS»£nfc I D»^fca<ttbfe«rfc 

(3) ffl^filTM^lXBcOI^T-(i, gEJC^-y7t±^ 
58^®tt»cJ:* I D##fc, XfI#-5§, SISX@a-yh 

(4) *Kte«5gt9J»4»l8^EiKt«:j:oT9J»T?*« 



(16) 
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rob, Mkgn*&jMv%m-£tiit i D»^*-r-*"<- 

( 5 ) ftlgrtof y 7jBtt©£®*%^»&, *«Ktt 
Wf3MUXB-e©*ll9J»^»^lilttK«t* I D#^Ux 

*# t x- * ^- x ic a«-r 5 o 
(6) swais-p, ^&\zti.r>rc=j-v7<Dm®m\ d 

Co i 3 3] (7) H££SI&l 

^nv, mmw&\2-e&, mmm^&£.®mz£z i d 

vmtt&o* v7-cti. m®m^&£®s&ic£& i d# 
^msc ttmmv. mmf§ft£®&<Dmm*s 

(8) #OjB«O«9J«^»5fe0Kfc«fc5 I D#§Ol 
[0 13 4] tlOHfig^jT-ti, 

^A14£*tt3£5ftttffitf?g£-!rs„ ^-<D£5ftJ§ 

[0 13 5] #X8ota^B^ffl9f]-]V«lft£oiH» 

•y hofcaSW-SfflS*, x-^-Xg&ilMfeif A 
[0 13 6] E2 9t(i, C©aiflfc«SIK9J»^58^ 

(1) #ft^7^D7°n-:/&g#f|S££n3 0 CCDtfcS 
KJ: 9 D R AM*0«»-r-^*Kg'J*#»*EIIS^5 

So 

(2) #V LT^£KflM&fc«^lfcffi©**^ t> 

(3) ft»f-?*fllEE PR0MOrn-7T«€jail 



(4) iE«ftf1?»*^-r'S»yu» Xh7?LTK, 

(5) s i tumT-zmmv. E prom^h-^ 

(6) ^S»^aL-;I/©3M*L S I <Dl$SlJ»^%S!^(±l 

u ttfo?z&m7 : -z%m : m7 ! -zmmE e prom 

(7) 3B9JW**ff5o 

(8) asLsi «m*su ^slsi o-5^saE«saafRi 

ff6ftfc<9liXir<y7 P tfiie(6) KiRt), fcfoSTS&grT*- 
^^Mf-^ffflEE P R0Mtc##&tr 0 
[0 13 7] CfltCtO, ¥»<*««IaIi&^K<D*StiStf 

>y y*^fi!t^nfc^T'ff t>ti5 7n-7Ml£ 

•yy-eti, Hli;s«5«flll?»mi£E^3. 0 V, 2. 5 
VRtfl. 8 V©J:5»cl*45feO«B'Jft«i:LTjBBfi 

[0 138] COtt, 1. 8 VtC*»SLfc«EaftJ£K: 
«fct>T-*h*£«BU iEL< ^t'JlfWTbns^S 

it«jwe»sn*. umneoKHBU:. 

[0 13 9] ±151. 8VT*^Ii:%^/:f77'(COV> 

t«s 2. 5 vicnsmMLTt^vrnftiMtttizfr 
w^-y7°(c(±, *-©KB'jw§fc 2 . 5vmvmm<o& 

EE1W8*<IBaStl«. *LT, ±132. 5 VT^&fcft 
^fc^>y^cov^Ttt, 2. 5 VK:«E»J£LT**y 
R^A^T^nS^SA^cDW^^tf t>tl5o d "DfiJ^lc cfc 

0 VftfH»KO«BEflB8^E»*ns. CO 3. 0VT 
^ ^ ft c fc ^ <y ^(i^m^ y rf t L T MEM Z t\5 . 
[0 14 0] dcDHSSfi?i|lc*;v>T(i. #l;U£±iei. 8 

vTftf^-rafeotsnfeiiiSiftc^y^icov^T. 2. 

5V^3. 0 VT*(DMilFW8Mfc*fi : ? Ci:ft<, 2. 5 V 

^3. o vT*©sb#^prtiftt>oi:LTSt>nso ra« 

lCOV>T, 3. 0 VTOttfatl>*fi?ili:ft< 3. 0 
VTOftf^^BtftfeOtLTfiifcnSo C<Dfc46, 

i. 8 v-ewffrsfeofcsnfe^siflK^-'y^z. 5 

V-»f3. 0 Ve«D»)^^-&fci:^^mi:ft§prft6tt^r 
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[0 14 1] ■?■ LT, 7^ v is z. mfotLTM*). 

# . ±f ssK&J#*§fr e. * x h n y \z ^ - * ic§bi«£ nfc 
2. 5 vT-Ki^-r^^^aiHiss^eii, 

tfflEl. 8 \<DW}ftW.m<D?-vy%>m\<^Z.htfT;Z. 
3. 0 V-e«j{t-r^^*^«liISS^B{i, MIBl. 8 
Vt2. 5 VTSb^-rS^-y^feffll/^Ct^T^^o 
[0 14 2] ^^fgH^^O'Sr^nfc^^figflajtC 

*^eW&rr&3e:i;{;it^?3:T*&3:t\, mZ-l£, 0 1 
IC*5V>T. y->F (NAND) V— Hcft^T, /7 
(NOR) y-hiaSS^fflV^fccOT&oT&.J^o 
fcU yz^-MilSS-efi, »{W<3|J{i^G<0^-i'l^ 

y— MsiSScOPy-^/l/MO S F E Ttc&a^l^/KO 
«ffitfj^t,tlTLi:5<OT\ NBT I 0:5 M^P^fH 

[0143] isz/xzmvzo&mmmmmmttm 
^cmo s ^n>y ^ ^m^m^tzm^m 

¥Wfe(D£itttmnmcm!glcrji e,^ £ 5 let % <d 

tf^Sfty -y rtc/£< fiJffl-TS C ttfT'Z 5 0 
[0 14 4] 

ib& l TffM £ n^ii 1 tm 2 y-Muss^-g-^ ±ib 

it 2 <oy- h m&com 1 <oA*>ic±fBi?t 1 ©y- h ®ss 
©«ffis^nfcA^iitii^*^u ±ie^ist/^ 

2 ©y- h 0KcDm 2 cDA^ltC^, »^J®«^%«^ 
LT»l^^cDi:#^±fE^ 1 y- h|HlSSt^2y- h 
la]g§©MS L t iMficoMtc iotfttli HWcOiSgiJW $8 
Sr±iB?g 2 ©y- h@8&<OtUft{i^{cg-^TffM-r3 

WiiiB'JiHissco^fi^fii^scittCcfco^ iisl^ 

fit©/ <9 \z ttfo L fc H*f<oliSyii ^^ffi#tcStj^ <fc 

m 1 ] £<D%wic&z*mfomm\mmcD-mMmttK 



[02] ei 1 <D*mtemm®®<D-nMm*7jk-?mt*&) 
[03] 01 <D*m&mftms&<DW]i'?(D-mttwiw-*z> 

[04] il<05gB^(c^5^e-y HgBUS^fg^IeiSS©- 

[05] 0 4o^b->y vm»\^^m^,(om^mm 

[06] COfgB^ci&S^e-y hSSSUS^^lHlSgcOflt! 

[07] ccofgHjifcfflv^ns 1 t*-y hmfemm$±® 

[08] <K0fgB^^5^e>y hHiSiJ#^^(5Jgg(D- 
[09] <KDfgB££^3^e>y h^US^^lHlSScD- 
[010] CO^fc^^^^SiJ^cOfficO-IISg 
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